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Buonorus n Xumus

Kpanuduxarus O0axanasp
dopma oOydeHHs 3a04Hast
OO0wias Tpy10eMKOCTh 8 3ET
Yacos 110 yd4e6HOMY ILIaHY 288
B TOM YHCIIE:
ayIUTOPHBIC 3aHATHUS 22
caMoCTosITeNIbHas paboTa 256,2
4acoB Ha KOHTPOJIb 7,75

Pacnpe)le.ﬂelme YacoB JUCHUILIMHBI MO0 KypcamM

BI/IZ[I)I KOHTPOJIAI Ha Kypcax:

9K3aMeHBbI 1

Kypce 1

Bun 3anaruit vi PII Hroro
Jlexun 8 8 8 8
JlaGopaTopHsie 14 14 14 14
Koncynbranuu (m1s cTyneHra) 0,8 0,8 0,8 0,8
Kontponb camocTosTenbHoit pabotel npu npoeaenun 0,25 10,25 10,25 0,25
aTTecTaluu
Koncynpranuu nepej 5K3aMeHOM 1 1
B ToMm uncrne uHT. 6 6 6 6
Uroro ayn. 22 22 22 22
Konrtakthas pabora 24,05 124,05 |24,05 |24,05
Cam. pabota 256,2 [256,2 [256,2 1256,2
Yacsl Ha KOHTPOJIb 7,75 7,75 |7,75 |7,75
Uroro 288 |288 288 288
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Busnposauue PIJL 115t nenosHeHus B ouepeaHom yueGHom roay

Pabouas nporpamma nepecmorpena, oocyskaeHa u 0100peHa ans
ucrnionHenus B 2021-2022y4ebHom roay Ha 3acenanun kabeaps
Kkadeapa 6HOTOTHH U XHMHH

s
lMpotokon ot ’_/C{’- 6 2021 r. Ne

3as. kadenpoii [NonbHukosa Enena Hukonaesna /g/

Busuposauue PII/L ans nenonnenns B ouepeanom yue6Hom roay

PaGouas nporpamma nepecmoTpena, 06cyskaeHa n on06pena 1s
ucnontenus B 2022-2023 yyeGHom roay Ha 3acenanuu kadeapsl
Kadeapa 6HOIOTHH H XUMHH

[TpoTokon ot 2022r. Ne

3as. kadenpoii Monbhukosa Enena Hukonaena

Busuposanne PI/1 a1s uenoaxenus B ouepeanom yyeGuom roay

PaGouas npurpamma nepecmoTpena, 06cyskaeHa u onodpena A
ucnosnHenus B 2023-2024 yyedHom roay Ha 3aceaHun kadeapbl
Kkadeapa 6HOIOrMKM H XUMHH

[Mporokonor 2023r. Ne
3as. kadenpoii [Monbhukosa Enena HukonaeeHa

Busuposauue PI/1 ans uenoanenns B ouepeaHOM yyeOHOM roay
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1. HEJIX ¥ 3AJTAYU OCBOEHUSA U CIMITJINHBI

1.1|Lenu: popmupoBanue GpyHaaMEHTAIbHBIC 3HAHHS B 001aCTH OOIICH U HEOPraHUUECKOW XUMHUH

1.2|3a0auu: 1. nOHUMATP POJIb HEOPTAHWIECKON XUMHH B CHCTEME €CTECTBEHHBIX HaYK;
2. BIaJeTh TEOPETUUECKUMHU MPECTABICHUSIMU HEOPTAHUIECKON XUMUH;
3. UCIOJIb30BaTh 3HAHUS N0 HEOPTAaHMUECKON XUMUHU MIPU U3YUCHUU JPYTUX XUMUYECKUX TUCIUILINH.

2. MECTO JUCIHUIIJIMHBI B CTPYKTYPE OOII

Huka (pazgen) OOIL: b1.0.07

2.1|TpeGoBanus K npeABapUTEIbHON MOATOTOBKE 00y4alOLIerocs:

2.1.1|Xumust Ha IpeIbIAYIIEM YPOBHE 00pa30BaHMsL.

2.2|IncuMnJIMHbI M NPAKTUKHU, VIS KOTOPBIX OCBOEHHE JaHHOW AU CHMIJIMHBI (MOAYJIsI) HEOOXOAUMO KaK
npealecTByOIIee:

2.2.1|AnanuTruecKass XuMus

2.2.2|YyeOnas nmpakTyka 1o XuMuu (O3HAKOMUTENIbHAS)

2.2.3|Meroauka o0y4eHUs] XUMHU

2.2.4|Opranuueckast XUMus

2.2.5|buonoruueckas XuMus

2.2.6|KypcoBbie paboThl o Moy Ir0 "®U3n0NOTHs, 3KOJIOTHs, Onojorudeckas Xumus "

2.2.7)MOHUTOPUHT OKpYXarolLlel cpe/ibl

2.2.8|HayuHble OCHOBBI IIKOJBHOIO Kypca XUMHHU

2.2.9|Pagnoskonorus

2.2.10|Texaunka XUMHUYECKOTO IKCIIEPUMEHTA

2.2.11|buonornyecky aKkTHBHBIE BEIIECTBA

2.2.12|XumMuueckass TEXHOJIOTHS

2.2.13 HOI[FOTOBKa K ¢ladye U caada rocyaapCTBE€HHOI'O 5K3aMEHa

2.2.14|BricokomMoneKyIsIpHbIE COSTNHEHUS

2.2.15|BbInosHEHUE U 3aIIKATA BBITYCKHON KBATU(UKAIIMOHHOW paOOThI

3. KOMIIETEHIINHX OBYYAIOIIEI'OCs, ®OPMUPYEMBIE B PE3YJIbTATE OCBOEHUSA JUCITUIIJINHBI
MOAayJisl)

OIIK-8: Cnoco6eH ocyliecTBJISITh MeJarorn4eckylo JesiTeJIbHOCTh HAa OCHOBE CIeNHAJIbHbIX HAYYHbIX 3HAHMIT

NA-2.0IIK-8: O6aanaer 6a30BbIMH NpeAMETHBIMU 3HAHUSIMU U YMEHHUSIMH /151 OCYLIECTBJIEHUSI NeJaroru4eckoi
eI TeIbHOCTH

- 3HACT TCOPCTUICCKUC OCHOBBI HeOpFaHH‘ieCKOfI XHUMUH, CTPYKTYpPY HeOpFaHI/I‘{eCKOﬁ XHUMUU, 06H1I/Ie IOJIOKCHUA, 3aKOHEBI 1
XUMHUYECKNE TCOPUHN U YMECT UX NPUMCHATH PN OCYIICCTBICHUN MeIarOTHIECKON ACATETHHOCTH

4. CTPYKTYPA U COJIEP’KAHME JUCIAIIIMHBI (MOIY.JIsT)

Kon HaumenoBanue pasnenos u tem /Bua | Cemectp /| YacoB | Komneren- | Jluteparypa | Unte | Ilpumeuanue
| _3anfaTHSA 3aHaATHSA/ Kyvpe IHHU DAKT.
Pazgen 1. HX
1.1 ATOMHO-MOJEKyIIsipHOE yueHue /JIek/ 1 1 WA-2.000K- [JI1.1 JI1.2J12.1 1
8
1.2 ATOMHO-MONEKysIpHOE yueHue /J1ab/ 1 1 WJI-2.0I0K- |JI1.1 JI1.2J12.1 0
8
1.3 ATOMHO-MOeKyIsipHoe yuenue /Cp/ 1 34 WA-2.0I0K- [JI1.1 JI1.2J12.1 0
8
1.4 Kiaccel HeOpraHn4ecKux COeIUHEHUMN 1 1 WA-2.011K- [JI1.1 JI1.2J12.1 0
/JTex/ 8




1.5 Kiaccel HeOpraHU4ecKuX COeTUHEHHMN 1 WNA-2.0I1K- |JI1.1 JI1.2J12.1
/J1ab/ 8
1.6 Knaccel Heopranuueckux coequnenuit /Cp/ 32,2 | UA-2.0IIK- |JI1.1 JI1.2J12.1
8
1.7 Crpoenue aroma. Ilepronuueckuil 3akoH 1 nJ-2.0I0K- (JI1.1 JI1.2J12.1
/JTex/ 8
1.8 Crpoenne atoma. [leprnonnueckuii 3aKoH 2 NA-2.01IK- |JI1.1 J11.2J12.1
/JT1ab/ 8
1.9 Crpoenne atoma. [lepnonnuecknii 3aKoH 31 NA-2.01IK- |JI1.1 J11.2J12.1
/Cp/ 8
1.10 Xumuyeckas cBsizb. Kuneruka /JIex/ 1 WNA-2.0I1K- |JI1.1 J11.2J12.1
8
1.11 Xumuueckas cBsizb. Kuneruka /J1a6/ 2 WI-2.000K- [JI1.1 J11.2J12.1
8
1.12 Xumnueckas cBsa3b. Kuneruka /Cp/ 30 WNA-2.0IIK- |JI1.1 J11.2J12.1
8
1.13 PactBopsr. TO. I'nnponus /Jlex/ 1 NA-2.0I0K- [JI1.1 J11.2J12.1
8
1.14 PactBopsl. TOM. I'unpomnus /J1ab/ 2 nJa-2.0I0K- (JI1.1 JI1.2J12.1
8
1.15 PactBopsl. TOM. I'unponus /Cp/ 31 nJ-2.0I0K- (JI1.1 JI1.2J12.1
8
1.16 Kommnexcusie comn. OKUCAUTENHHO- 1 NA-2.01IK- |JI1.1 J11.2J12.1
BOCCTAaHOBUTEJIbHbIE peakuuu /JIex/ 8
1.17 Komrmiekcublie conu. OKUCIUTETHHO- 2 WN-2.0I1K- |JI1.1 J11.2J12.1
BOCCTAaHOBHUTEIbHBIC peakunu /J1ab/ 8
1.18 Kommnexcusie conn. OKHCAUTENHHO- 31 NA-2.011K- |JI1.1 J11.2J12.1
BOCCTaHOBUTENbHbIE peakuuu /Cp/ 8
1.19 Xumus s- 1 p- snemenTos /Jlex/ 1 WN-2.0I1K- |JI1.1 JI1.2J12.1
8
1.20 Xumus s- 1 p- 3nemMeHToB /J1a6/ 2 WI-2.000K- [JI1.1 J11.2J12.1
8
1.21 Xumus s- 1 p- anementos /Cp/ 32 WI-2.000K- [JI1.1 J11.2J12.1
8
1.22 Xumust d- u f- snemenros /Jex/ 1 WN-2.0I1K- |JI1.1 J11.2J12.1
8
1.23 Xumus d- u f- anemenros /J1a6/ 2 WA-2.000K- [JI1.1 J11.2J12.1
8
1.24 Xumust d- u f- snemenros /Cp/ 35 WN-2.0I1K- |JI1.1 J11.2J12.1
8
Paznen 2. IIpome:kyTouHast aTTecTalust
(3x3aMeH)
2.1 IMoaroToBka K dK3ameHy /DK3aMeH/ 7,75 | UJ-2.0I1K-
8
2.2 Kontpons CP /KCPATT/ 0,25 | NJ-2.0IIK-
8
23 KonraktHas pabora /KoHcOx/ 1 NJ-2.0I1K-
8
Paznen 3. Koncyabranun
3.1 Koncynbranus no aucruuruinbe /Koune/ 0,8 | UO-2.0IIK-
8

5. ®OHJI OHEHOYHBIX CPEJICTB

5.1. KoHTpobHbIE BONPOCHI U 3aJaHUST

[Ipenmer u 3amaun XuMuN. XUMUS KaK HayKa.

OCHOBHBIE XUMHYECKHE TIOHATHS U 3aKOHBI.

Maccel aTOMOB ¥ MOJIEKYJL. [IpakTHueckre BeTMYNHBI AaTOMHBIX U MOJIEKYJIIPHBIX Macc, IPUMEHSIEMBIX B XUMHUYECKHX pacyueTax.
OCHOBHBIE 3aKOHBI XUMHH.

Knaccudukaius HeopraHn4eckux coeJuHeHui. bunapheie coenquaenus. HoMeHknaTypa, CBOHCTBa, ONTyYeHHE.

XapakTepucTHKa OCHOBHBIX KJIACCOB HEOPraHWYEeCKUX coequHeHni. HomeHkaTypa Heoprannueckux coeauneHnid. Kiaccudukarus
CJIOYKHBIX BEIECTB 110 COCTaBY U (PYHKIMOHAIBHBIM NIPU3HAKAM.




Kucnotsl, ux ctpykrypHble pOpMyJIbl, HOMEHKIIATYpa, KiIacCU(UKAIMs, CBOMCTBA, IOJIyYCHHE U IPUMEHEHUE.
Conu. Homenkiarypa, CBOWCTBa, OJTy4eHHEe, TpuMeHeHHe. CTPYKTYpHBIC (JOPMYIIBI COJICH.

Cpennue, Kucible 1 OCHOBHbIE coyii. CMeIlIaHHbIEe U JIBOMHBIE COJIH.

Homenknatypa coneii u ux ctpykTypHbie ¢popmyisl. [loiaydeHue, cBOWCTBA.

T'unpoxcuasl. HomeHknatypa, CTpoeHue, CBOMCTBA, MOJdy4YeHUEe, IpUMeHeHHe. AM(OTEpHOCTb.

SlnepHble peakyy U NpeBpalleHle XMMUUECKUX 3JIEMEHTOB. MIcKyccTBeHHas paJuoakTUBHOCTb. [|MedeHble aToMbl[] 1 UX
[IPUMEHEHHE.

Jlyanusm B moBeieHUM MUKpOYacTHLl. BoaHOBas pupoa 3JieMeHTapHBIX YacTull. Y paBHeHue ne-bpoiis, npuHuumn
HeomnpezeneHHocty [eizenoepra.

KopmyckynsipHO-BOJIHOBO# yaiin3M MUKpooObekToB. YpaBHeHue [linanka. CIIeKTpsl  aTOMOB.

Mognens aroma o Tomcony. OnbiTsl Pesepdopaa. [InanerapHas moaens aroma u rocryiarsl bopa, npoTuBopeynst MoJesnu.
[TonsiTie o BosiHOBOM ypaBHenuu [lpenunrepa. KBagpar BoaHOBOM (yHKIIMH KaK IUIOTHOCTh BEPOSITHOCTH. PajuanbHoe U yriaoBoe
pacrpenesieHe BOJTHOBOW INIOTHOCTH B aTOME.

ATtom Bogopona. KBaHTOBEIE uriciIa Kak IapaMeTpsl, Onpeessiomye BOIHOBYI0 GyHkuuro. [naBHoe kBanToBOE uncio (N),
opb6uransHoe (L), MarautHOE (mMS), CIMHOBOE (S ).

OcHOBHOE, BO30YK/IEHHOE COCTOSIHUS. BBIpOKAEHHBIE COCTOSIHUSA. EMKOCTH  31eKTpOHHBIX clloeB. S, p, d, f-cemelicTBa.
BapuanTsl nocrpoenus nepuouueckoii cucteMbl. CoBpeMeHHast popMyITHpOBKa MEPUOIUIECKOro 3akoHa. [lepuoanyHocts
M3MEHEHUS! XUMUUECKUX CBOMCTB 3JIeMEHTOB. BTOpHyHas MepHOANIHOCTb.

BapuanTsl nepuoandeckoi cucremsl. CTpyKTypa KOPOTKOTO BapuaHTa

nepuoauueckoii cucrtemsl [1.11. MenneneeBa. OcCOOEHHOCTD 3JICKTPOHHOTO  CTPOCHHUS aTOMOB AJIEMEHTOB IJIABHBIX U MIOOOYHBIX
HOATPYIII.

V3MeHeHne aTOMHBIX paJinycoB, NOTEHIIMAIIOB HOHU3AIUH U BEJIMYNH

CPOJICTBA K JJIEKTPOHY B IPYIIIaX ¥ NOATPYNINax. BTopnuHas nepruoImyHoCTb.

CBolicTBa N30JMPOBAaHHBIX ATOMOB. ATOMHBIE PaJlyChl (KOBAJICHTHBIE,

METAJUINYECKHe). Y CIIOBHBIE HOHHBIE PaJHyChl. DHEPIHs HOHU3AIMH, CPOJCTBO K SJIEKTPOHY.

3arnoyiHeHHE 3JIEKTPOHHBIX 0007049eK aToMOB. [IpuHImIb! 3an0aHeHust AO. DneKTpoHHbIe POpMYIIBI, rpaduuecKue N300paKeHHS
3JIEKTPOHHBIX GOPMYII.
DJIEKTPOHHOE CTPOEHHE ATOMOB JIEMEHTOB 8, P, d, f — cemeiicTBa. IleprogMYHOCT CTPOEHHS ITEKTPOHHBIX 000I0YEK.

CBoIiCTBa M30JMPOBAHHBIX ATOMOB. ATOMHBIEC PayChl (KOBAJICHTHbIC, METAUIMYECKHE). Y CIIOBHBIC HOHHBIE PAINyChl. DHEPIHUs
HMOHU3AIMH, CPOJCTBO K 3J1eKTpoHy, OO0, cTeneHb OKUCICHUS.

[TeproANYHOCTE M3MEHEHHS CBOMCTB MPOCTHIX BEIIECTB M0 Ipynnam u nepuogaM. OcoOCHHOCTH 3JIEKTPOHHOTO CTPOEHHS aTOMOB
3JIEMEHTOB IJIaBHBIX U TIOOOYHBIX MTOATPYIIIL.

[TpuHIMIIE 3aMIOTHEHUST aTOMHBIX opOuTtasiei. [Topsaok 3anonHenus. KBaHToBbIe uncia.

DIEeKTPOOTPULIATEIILHOCTH 31eMeHTOB. CTeneHb OKHUCIeHus. BajgeHTHOCTD

Bropuunas nepnoInYHOCTH U €€ IpOosiBIeHNe B cBoiicTBax 3nemeHToB [V u VI mepuonos.

BapuanTs! nepuoandeckoii Tabauiel. [leproasl, rpynmnsl, noarpynmsl. Tunuyeckue 3yeMeHTsl. [1oHbIe 1 HEMOIHBIE 3JIEKTPOHHBIE
aHaJIoTH.

[TonsTHE O XMMUYECKOI CBsA3U. [IBa MexaHU3Ma 00pa30BaHMsI KOBAIEHTHOMH CBsi3U. CBOMCTBA KOBAJICHTHOW CBSI3U: HACHIIIAEMOCTb,
HAIPaBJIEHHOCT, HOJISPU3YyEeMOCTb. JIUIOIBHBIN MOMEHT.

OCHOBHBIE XapaKTEPUCTUKA XUMUYECKON CBSI3M: JUIMHA, YHEPTUsl, HAIlpaBJIeH-HOCTh. BaneHTHbIN yrou. J[MnonbHbIH MOMEHT.
KoBanentHas cBs3b. JIokann3oBaHHbBIE U JETOKAIN30BAaHHBIE CBS3H.

[Ipupona xumuueckoii cBsi3u. Mosiekyna Bogoposa u Merosl ee  nunucanus. OcHoBHble nojoxenuss MBC.

KoBanentnas cBs3p. KBantoBo-Mexanmueckue metozsl ee TpaktoBku. MBC. dusnueckas nnes merona. Cpasaenne MBC u MO
JIKAO. Cxema oOpazoBaHus monekyn CN, CO, O2 ¢ nozuuuit MBC 1 MMO.

I'ubpuanzanus opouraned. Tunbsl rudpuausanuu. ['eoMeTpust MOJIEKYII.

I'ubpuanzanus atoMHbIX opOutaneii. Tunbl rudpuausannu. HacelmaeMocTh U HapaBJIeHHOCTh KOBAJIEHTHOM CBS3H.
Xumuueckas cBsizb. Teopun 00bsicHeHHs Xxumuueckoi csizu MBC, TKIT, MMO.

Hacplmaemocts koBasieHTHOM cBsi3u. KoBasleHTHOCTH aTOMOB 351eMeHTOB 1, 2 1 3 nepuonos. X MakcuMalibHast KOBAJIEHTHOCTb.
BopoponHast cBs3b. XapakTepucTHKa BOAOPOIHON CBSI3U. AHOMAIIMHU (pU3HYECKUX CBOMCTB BObl. CTPYKTypa ®KHIKOH U TBEPAOi
Bozibl. CocTaB U AIIEKTPOHHOE CTPOECHUE MOJIEKYJIBI BOJBI.

Merton monekynsapHbix opoutaneit (MMO). @usndeckas uaes Meroa. CBI3bIBAOININE U PA3PBIXIISIFONINE MOJICKYIISIPHbIE OPOUTAIH.
MO s F2, 02, N2. Cxema U3MeHEHHs OPsIJIKa CBSI3M, SHEPTUH CBSA3H, JUIMHBI CBSI3U B JAaHHBIX MOJIEKYJIaX.

T'omMoHyKII€apHbIE IByXaTOMHBIC MOJICKYJIBI 37IeMeHTOB 1 1 2 nepuonos. Cxembsl MO s 2 nepuoaa. Oco6ennoct Monekyn B2 u O2.
Merton monekynsipabix opouraneit (MO ). Meron JIKAO-MO. Ces3biBatomue u paspoixisttonie MO. Xumudeckas cBsi3b B 4aCTHLAX
H2-, H2+, H2 ¢ no3uuit MBC u MO.

U- u 0- MonekyJssipHble OpOUTANIM, KaK JHHEHas KoOMOMHALUs aTOMHBIX  opbutaneit. Cxemsl Mosekyn O2, O2-, O2+ nopsiox cBsi3uy,
JUTMHA CBS3U, YHEPTHS CBSI3H.




Xumudeckasl CBsI3b B TOMOSJIEPHBIX IBYXaTOMHBIX MoJleKy1ax aneMeHToB Il nepuona ¢ no3unuit MBC u MO (N2, 02, F2).

MMO. [ - u [] - MONeKyJIspHbIC OpOHUTaNH, KaK JuHeiHas komOuHanus AO. ['ereposiiepHbIe ABYXaTOMHBIE MOJICKYJIBI 3JIeMeHTOB 11
nepuona Ha npumepe HF, CO, CN.

Ban-n1ep-BaanbCoBBI CHIIBI: OPUEHTAIIMOHHBIE, HHAYKTHBHBIE, THCIIEPCHOHHEIE.

TennoBoii 3 PeKT XMMUYECKOH peakinu. DK30TepMUYECKas U SHIO0TEPMUYIECKas peakiuu. TepMOIMHAMUYECKUE TapaMeTpPBl.
3axoH neiictBust macc. Ero nmpuMeHeHune Juisi TOMOT€HHBIX U TeTepOreHHbIX cucteM. KoHcTaHTa ckopocTu peakiuu. XUMHYECKoe
paBHOBecHeE.

Karanus, ero Bubl: TOMOI'€HHBIN, FeTEPOr€HHBIH, MUKPOT€TePOTeHHBIM.

[onsTHEe 00 MHrMOUTOPAX.

Karanu3. BiusHue katanuzaropa Ha ckopocTh peakuuu. [IoHsaTHe 00 akTUBHBIX MOJIEKYJIaX M SHEPIUU aKTHBalUK nporecca. Pois
KaTaJu3aTOPOB B OMOJOTHUECKHUX IIPOLECCaX.

Xumuueckoe paBHoBecue. KOHCTaHTa XMMUYECKOTO PABHOBECHS IIPH  M3MEHEHHWHU KOHIIEHTPALUH PearupyoIuX BEIeCTB, JaBIICHUS
u Temnepatypsl. [Ipuanun Jle [larense

THIbI KPUCTAIIIMYECKUX PEIIETOK: aTOMHbBIE, MOJIEKYJISIPHbIE, HOHHBIE U

MeTajieckue. TBepable pacTBOpbL. HecTexnoMeTpuyeckue CoeTMHEHHSI.

Mexanusm mporecca pacrBopenus. TernoBoi 3¢ dext pactBopenus. SIBneHue conpBaTaunu. Yuenue Menjeneesa o pacTBopax.
PacTBOp Kak MHOHOTOKOMITOHEHTHAast ToMoreHHas (oqHo¢a3Has) cucrema. [lepemenHoro cocraBa. Kiaccuukanus pacTBOpoB.
PacTBOopuMoOCTb TBEepABIX BeulecTB. HachlleHHble 1 nepeHachIneHHbIe pacTBOpbl. Kpucrammsanus usz pactBopos. CriocoObl
BBIPAXXEHHS KOHIIEHTPAUHN PACTBOPOB.

MaccoBast 10151 paCTBOPEHHOTO BEIECTBA. XapaKTepUCTHKa KOHIIEHTPALMK PACTBOPOB 10 UX INIOTHOCTH. MousipHast, HOpMaJbHasi,
MOJIsUIbHAs KOHIIEHTpanuu. Tutp.

CusbHbie U ciabbie 3eKTpoauThl. CTeneHs qucconnanun. Oakropsl,
BIIMSIIOLIE Ha CTETIEHb TUCCOIHALIIH.

OCHOBHOM, KHCJIOTHBIH, aM(QOTEPHBII THI JUCCOLUAIIMH THAPOKCH/IOB.
3aBUCUMOCTb XapaKTepa JUCCOLUAIMH OT TOJSAPHOCTH CBSI3U B MOJIEKYJIE.
[Iporonmuruueckas Teopust KUCIOT U ocHoBaHu bpencrena-Jloypu.

Kucnotsl, ocHoBaHus, conu B cBete TO/[. MexaHU3M pacTBOPEHHs BEIIECTB C PA3IIMYHBIM THIIOM XUMUYECKON CBSI3H.
I'unponus coneit. Mexanusm rugpoinn3a. Pazinuunsle ciaydan ruaponusa coieid. CteneHp U KOHCTaHTa ruponusa. [lonstue 06
AKBaKHCIIOTaX.

T3M. OcHoBHble noHsATHs. loOHOOOMEHHBIE peakLuy B pacTBOPax 3JIEKTPOJIUTOB.

DnexTponuTryeckas aucconuanus Boasl. pH. MonHoe npon3BeneHne BOIbI.

Crenenp ¥ KOHCTaHTa TUApoin3a. Tunsl runponusa. GakTopsl, BAUAIOUINE HAa CTENIEHb THApoau3a. Poib rugposu3a B OMOIIOTHYECKUX
cUcTeMax.

OCHOBHBIE TTOJIOKEHHS KOOPIUHALMOHHOU Teopuu A. BepHepa. KoopnuHaimoHHble yrcia KoMIuiekcooOpasoBaTes. 3apsin
KOMILIEKCHOTO HOHA. OCHOBHBIE KJIaCChl KOMIUIEKCHBIX COCJUHEHU.
Homenxknarypa u n3oMepusi KOMITJIEKCHBIX CO€AMHEHUH.

XapakTeprcTuKa JIMranaoB. [Ipupoaa XuMIIecKoil CBsI3U B KOMILIEKCHBIX COeAMHEHUAX ¢ no3uiuii MBC.

[Ipupona XUMUUECKOH CBSI3U B KOMIUIEKCHBIX COEAMHEHUAX. MeTo 1 BAJICHTHBIX CBsA3ed. TeopHst KpHCTAILIIMYECKOTO TOJIS.
[Ipupoxa xumuyeckoit cBs3u ¢ Touku 3penust TKIL. Xapakrepucruka pa3nuaasix MeTo10B. HomMeHKIaTypa KOMIUIEKCHBIX
COEINHEHH.

[IpaBuna cocraBnenus OBP: a) MeTon aneKTpoHHOTO OanaHca; 0) METOA  MOJTYPEaKIUH.

CyIIHOCTB peakluu OKUCIeHUsI-BoccTaHOBIeHHUs. OkucnuTenu, Boccranopurenu. Tunst OBP.

Poub cpenpl B nporexkannu OBP. MeTox nosnypeakiuii.

OIEeKTPOJIU3 PacTBOPOB U paciuiaBoB. [IpakTuyeckoe MpUMEHEHHE JIEKTPOIIU3a

DIEeKTPOIIH3 KaK OKUCIUTEIbHO-BOCCTAHOBUTENBHBIH Mpolece. DNEKTPOXUMUYECKHE IOTEHIHAIBL. DIEKTPOXUMHUECKUH PsiJ

5.2. Tembl NUCbLMEHHBIX PadoT

H. bop — ocHOBarenb KBAaHTOBOM TEOPHUU aTOMA.

Ucropus otkpertus [leproamueckoro 3akoHa XUMHYECKUX DJIEMEHTOB.
Ponb BogopoaHO# CBSI3U B )KMBOUM U HEXKUBOM MPUPOJIE.

Ponp MexMoneKynsIpHBIX B3aUMOACHCTBHM B )KUBOW U HEKUBOU HPUPOE.




Bxnan JI.1. MeHneneeBa B pa3sBUTHE XUMUYECKON TEOPUH PACTBOPOB.

Karanu3s B npupo/ie ¥ NpOMBIIUIEHHOCTH.

BonopoaHslil moka3aTenb OUONOTUUECKUX XKUAKOCTEH.

Ponb ruaponnza B XUMHYIECKUX M OHOJIOTHYECKHX MpOoLeccax.

Ponb OKHCIIUTENBHO-BOCCTAHOBUTEIBHBIX IIPOLECCOB B XKUBOW IPUPOJE.

DJIEKTPOJIH3: UCTOPHS OTKPHITHS ¥ BaXKHEHIINE 00JIaCTH HCTIOJB30BAHMSI.

XVMHUECKUE UCTOYHUKHU TOKA.

[IpupoHbIe KOMITJIEKCHBIE COSAMHEHHS (XI0pOPHILIBI, TeMOorIo0uH, BUTaMuH B12 u npyrue).
Vcnonb3oBaHNe KOMIUIEKCHBIX COEIMHEHUI B TEXHUKE U IPOMBIIUIEHHOCTH.

A. BepHEp — OCHOBOTIOJIOXHHUK KOOPAWHAITMOHHOW TEOPUH KOMIUIEKCHBIX COCTUHEHHUN.
KpyroBopot a3ota B mpupoje.

buoxumuueckas HHANBUAYAIBHOCTD CEPBI.

Kpyrosopor yriepona B mpupoze.

Kucnopon. IIpo6iiema ero HepocTaTka.

MHKpPO271€MEHTBI p-CEMENCTBA.

TOKCHKOJIOTHUECKH OMACHBIE P-DJIEMEHTBHI.

Buonoruueckas posib JIUTHS, HATPUS, KaJUs.

Buonoruueckas ponb d-amementoB [ rpymnsbl.

Buonoruueckas posipb d-anementos I rpymimsl.

3aKoH coXpaHeHHs U npeBpaileHus sHepruu (I-if 3aKoH TepMOIMHAMUKH.

3akoH coxpaHeHus u npespaiieHus dHepruu (11 Hayano repmomunamuku) Lukn Kapro.
MeMOpaHHbIe METObI pa3JeNIeHUs CMeceil.

DoTOXMMHUYECKUE pEaKINu.

Hayunsle noctmwxenus C.Kapuo u P. Knay3uyca.

TemnoBast Teopema Heprcra u moctynar [1nanka.

buonoruueckoe 3HaUCHUE KOATYIISALUH.

CoBpeMeHHbIE acleKThl UCIIOJIb30BaHUS MHULIEILIL.

DoH/1 OLICHOYHBIX CPEACTB

dopmupyeTcst OTIENIBHBIM JOKYMEHTOM B cOOTBETCTBHU ¢ Ilonokennem o ¢onzae oreHouHbIX cpeacts IATY.

6. YHEBHO-METO/JMYECKOE U UTH®OPMAIIMOHHOE OBECHHEYEHHME JTUCHUIIJIMHBI (MOAY JI)

6.1. PexoMeHayemas JiuTepaTypa

6.1.1. OcHoBHas JUTEpaTYypa

ABTOPBI, COCTaBUTEIH 3arnaBue W3natenbCTBO, roj On. aapec
JI1.1 |T'nunaka H.JL., Epmakos [O0mias xumusi: yauebHoe nmocobue yist By30B  |Mocksa: MHTerpai-
AN. IIpecc, 2008
JI1.2  |I'muaka HJL., 3a1auu v yIpaxKHEHUs 10 00LIeH XUMHH: Mocksa: UnTterpan-
Pabunosuy B.A., yuebHoe nocolue 11 By30B [Ipecc, 2011
Py6una X.M.
6.1.2. lonotHUTEIbHAS JIUTEPATypa
ABTOPBI, COCTaBUTEIH 3arnaBue W3natenbCTBo, rof On. aapec
JI2.1 |Cemenos U.H., Xumust: yueOHUK /ISl BY30B Canxkr-IleTepOypr: http://www.iprbookshop.ru
IMepdunosa N.JI. XUMU3JAT, 2016  |/49800.html

6.3.1 Ilepeyenb nporpaMMHOro odecrnevyeHust

6.3.1.1|MS Office

6.3.1.2|MS WINDOWS

6.3.1.3|Kaspersky Endpoint Security ast 6isneca CTAHJIAPTHBINA

6.3.1.4|Moodle

6.3.2 Ilepeyenb HHGOPMANMOHHBIX CIPABOYHBIX CHCTEM

6.3.2.1|ba3a nanubix «nekTpoHHas 6nbnuorexa I'opHO-ANTalCKOro rocyapcTBEHHOIO YHUBEPCUTETa

6.3.2.2| OnexTpoHHo-6ubMMOTeYHAs cuctema IPRbooks

6.3.2.3|MexBy30BCKasl 3IEKTpOHHAs OMOIMOTEKa

7. OBPA3OBATEJIBHBIE TEXHOJIOI'NU

JAUCKYyCCUus

HpO6J’IeMHa$I JICKIUA




8. MATEPUAJIBHO-TEXHUYECKOE OBECIIEYEHUE JUCIIUIIJIMHBI (MOAY JIS)

Homep ayautopun

Hasnauenue

OCHOBHOE OCHaLlIEHHE

422 Al

JlaGopatopust HeOpraHUIEeCKOH XUMHUH.
Y4eOHast ayTuTOpUS AJIs1 IPOBEICHUS
3aHATHI JEKIIMOHHOTO THIIA, 3aHATHI
CEMUHAPCKOTO THTIA, KypCOBOTO
MIPOSKTHUPOBAHUS (BBITIOJHEHUS KYPCOBBIX
padoT), rPyNIIOBBIX W UHIUBUAYAITBHBIX
KOHCYJIbTAalluH, TEKYLIEr0 KOHTPOJISL U
IIPOMEXYTOYHOM aTTeCTALMHU

Pabouee mecTo nmpenoaasarens. [locagounsie MecTa IuIst
00yJaroImuxcs (1Mo KOJIWIECTBY 00yJAIOIIUXCS).
Yuenunueckas nocka, anmapar Kunmna, xumudeckue
PEaKTUBBI, XUMHYECKAs MTOCY/1a, BBITSIKHBIC CUCTEMBI,
BECBI, HHBEHTAPh JIJIS 00CIYKUBaHUSA Y4EOHOTO
000pyIOBaHUS, ITOJIKH JJISI XPAHCHUS YIeOHOTO
o0opymoBaHUs

227 Al

YueOHas ayquTopus A7 IPOBEICHUS
3aHATHH JICKIIMOHHOTO THIIA, 3aHATHH
CEeMHHApCKOro THUIIA, KypCOBOTO
MIPOEKTUPOBAHMUS (BBITOJIHEHUS KYPCOBBIX
paboT), TPYNITOBBIX M MHIUBHUAYAIbHBIX
KOHCYJbTAIUH, TEKYIIETO0 KOHTPOJIS U
IIPOMEXYTOUHOU arTecTanuu. [lomemenne
U CAMOCTOSITENTEHON pabOTHI

Pabouee mecTo mpenogasarens. [locagounsie MecTa JuIst
oOyy4arommxcs (10 KOJIMYECTBY 00Y4aIOIInXCs).
[IpoekTop, HOYTOYK C JOCTYIIOM B UHTEPHET,
WHTEPaKTHBHAS JIOCKA, YUCHUYECKas JOCKa,
npe3eHTanuonHas Tpudyna. Lllkadsl s XxpaneHus
y4eOHOTro 000pyJ0BaHMs, JIOTKH C pa3aTOYHBIM
MarepualioM, 000pyI0BaHUE ISl ONPE/ICIICHHsT MHHEPAJIOB
10 (PU3UIECKUM CBOHCTBAM, T'€OJIOTHUECKHE KOJIJIEKIIUH,
ytHOMep nopTatuBHBIH HI 98703 HANNA,;
MYJIbTUTa30BbIi IEPEHOCHOW ra30CUTAIN3ATOP
«Komera-M5» cepun UI'C - 98 ¢ mpuHY TUTETHHBIM
po6ooToopom; KIID KOMIUIEKT- TPaKTHKYM
9KOJIOTUYECKUMIA; TIOYBCHHBIE TabopaTopun
NobucJla6-Ilousa; anemometp Skywatch Xplorer;
nopTaTHBHBIN MeTeokomIuieke Skywatch Geos Nel1 Kit2;
nansHOMep nasepHbiit DISTO D210; u3mepurens
okpyxatouiet cpensl Extech EN300; ananuzarop
JIBIMOBOTO Ta3a testo 320; HaBUrallMOHHBIN NPUEMHUK;
urymoMep testo 815; 9X0n0T; HUBENUp; MTATUB
HUBEIMPHBIN; TaXeoMeTp; (OTOMETp; aHAIU3ATOP TTHLTH
UKII-5; ananuzaTop pacTBOPEHHOTO KUCIOPOaa
Mapk-3029; TMIIM-1 MukpoBepTyImka
THApOMeTpHUIeckasi; cHeromep BecoBoi BC -43;
OKOTECT-2000-pH-M (B xomrutekte pH-koMO. 311-11
OKC-10601); meteocTtanust M-49M ¢ KOMIBIOTEpHBIM
MeTeoafanTepoM; ncu-xpometp MB-4-2M

Lsovorrayacyeyaii) o hyrroanaons: moomomyam: yxpanIizramn

422 Al

JlabopaTopust HEOpraHHYECKOW XUMUU.
YueOHast ay IUTOpUs s IPOBEICHUS
3aHATHUI JEKIIMOHHOTO THTIA, 3aHATHI
CEMHHAPCKOTO THIIA, KYPCOBOTO
MPOSKTUPOBAHUS (BBITIOJHEHUS KYPCOBBIX
paboT), TPYNIOBBIX U WHANBUIYATBHBIX
KOHCYJIbTAIM{, TEKYIIIEro KOHTPOJIS 1
[IPOMEXKYTOYHOM aTTECTALMH

Pabouee mecro npenonaBaresns. [Tocagounsie mecra st
oOyyvaromuxcs (10 KOJIMYECTBY 00Y4aIOIINXCs).
VYuenunveckas nocka, annapaTt Kumnma, XumMuieckue
PEaKTUBBI, XUMHUECKas TIOCY/1a, BHITSHKHBIC CHCTEMBI,
BECBI, UHBEHTAPb 151 00CITy>KMBaHUsI y4eOHOTO
000pyIOBaHHS, TIOJIKH JUISI XPAHEHUST yIeOHOTO
000pyIOBaHUS




227 Al

YueOHas ayTUTOPHS AJIS IPOBEACHUS
3aHATHH JICKIIMOHHOTO THUIIA, 3aHATHI
CEMUHAPCKOT0 THTIA, KypCOBOTO
MPOEKTUPOBAHUS (BBIIOJIHEHHS KYPCOBBIX
padoT), TPYIIOBBIX W UHIUBUAYAIEHBIX
KOHCYJIbTal[Ui, TEKYILIEr0 KOHTPOJIS U
MPOMEXYTOUHOH arrectanuu. [lomemenue
JUTSL CAMOCTOSITEITEHON pabOTHI

Pabouee mecTo npenogasarens. [locagounsie MecTa uIst
oOyuaromuxcs (1Mo KoauvecTBy oOydatontuxcs). [IpoekTop,
HOYTOYK C JJOCTYIIOM B HHTEPHET, HHTEPaKTHBHAS JOCKA,
y4deHHYecKast JJoCKa, ipe3eHTannonHas TpuoyHa. llkads
JUTsl XpaHeHUs! yaeOHOTo 000py10BaHHMS, JIOTKH C
pa3aTouHBIM MaTepHaIoM, 000pyI0BaHHE JUIS
OTIpe/IeTICHNS] MUHEPAJIOB 110 (PU3UUECKHM CBOMCTBaM,
re0JIOTHYECKNE KOJUIEKLIUH, YTHOMEp nopTaTuBHbIN HI
98703 HANNA; My/lIbTUTa30BbIH NEPEHOCHOMH
razocuranm3aTop «Komera-M5» cepun UT'C - 98 ¢
MIPUHY TUTENBHBIM Tpob6ooToopom; KIID kommexT-
MPAaKTUKYM KOJIOTHIECKUMH; IIOYBEHHBIE TAO0PaTOPUH
No6uctla6-ITousa; anemometp Skywatch Xplorer;
mopTaTuBHEIN MeTeokoMIuteke Skywatch Geos Nel1 Kit2;
nansHOoMep nasepHelii DISTO D210; usmepurens
oxpyxatouiet cpensl Extech EN300; ananuzarop
JIBIMOBOTO Ta3a testo 320; HaBUTallMOHHBIA TPUEMHUK;
urymoMep testo 815; 9X0noT; HUBENUp; MTaTUB
HUBEJHMPHBIH; TaXeoMeTp; POTOMETp; aHAIN3ATOP TTBUTH
HUKII-5; ananu3aTop pacTBOPEHHOTO KUCIOPOAA
Mapk-3029; TMIIM-1 MukpoBepTyIka
THApOMeTpuIeckas; cHeromep BecoBoii BC -43;
OKOTECT-2000-pH-M (B xomrutekte pH-koMO. 311-11
OKC-10601); mereoctanius M-49M ¢ KOMIBIOTEPHBIM
MeTeoananTepom; ncu-xpometp MB-4-2M
(MexaHu4ecKuil) ¢ QYTIIPOM; TEOIOJNUT; KYPBUMETP

A O O YOOI T ITE MONMAONIQTIN YA OTYTNO YT TIE

9. METOAUYECKHUE YKA3ZAHUSA JJISA OBYYAIOIIIUXCSA IO OCBOEHHUIO JTUCHUIIJIMHBI (MOLY JIS)

1. Ilenb caMOCTOSTENBHOM PabOThI CTYIEHTOB

CamocrosTenbHas paboTa CTyIEHTOB SIBIISIETCS BaKHEHIIeH cocTaBHOM yacThio npouecca o0yuyeHus. Llenpio caMocTosTeIbHOI
paboTHI CTYAEHTOB SBJISETCS 3aKPEIUICHHUE TeX 3HAHUH, KOTOPBIE OHU MOTYYHIIM Ha ayANTOPHBIX 3aHATHAX, a TaKXkKe CIIOCOOCTBOBATDH
Pa3BUTHIO y CTYAEHTOB TBOPYECKUX HABBIKOB, MHUIIUATUBBI, YMEHHIO OPIaHHU30BaTh CBOE BPEMSL.

Hacrosimue MeToguyeckue yka3aHus IO3BOJIAT CTYAEHTaM CaMOCTOSITENILHO OBJIaAeTh (yHIaMEHTAIBHBIMU 3HAHUAMH,
po¢eCCHOHANBHBIMU YMEHUSMH U HABBIKAMHU JESATEIILHOCTH 110 NPO(QHIII0 TIOATOTOBKH, ONBITOM TBOPUECKOW M UCCIIEI0BATENbCKOM
JIeSITeNIbHOCTH, ¥ HallpaBJIeHb! Ha (JopMHUpOBaHNE KOMIETEHIUH, IPEIYCMOTPEHHBIX Y4eOHBIM IUITAaHOM II0 JAHHOMY NMPOQHIIIO.

2. MeToanveckue yKa3aHHs MO BHIITOJHEHUIO CAMOCTOSITEIBHOM PabOThI

Meroaudeckue ykazaHHs 110 MOATOTOBKE K 1a00PaTOPHBIM 3aHATHSIM

OnHOH 13 BaxKHBIX (OPM CaMOCTOATENbHON pabOThI SABISETCA IOANOTOBKA K J1a00PaTOPHOMY (IIPAKTUUECKOMY) 3aHATHIO.

[Ipu noAroToBKe K MPaKTUYECKUM 3aHATUAM CTYJEHT J0JKEH IPUAEPKU BaThCA CICAYIONIEH TeXHOIOTHU:

1. BHUMATENIBHO U3yYUTh OCHOBHBIE BOIIPOCH! TEMBI U ILIAH 1a00PaTOPHOro (IPAKTUUECKOT0) 3aHATUS, ONIPEAETUTh MECTO TEMBI
3aHATHUS B OOIIEM COZIEPKaHNH, €€ CBA3b C IPYTUMHU TEMaMH;
2. HalTU ¥ IpOPabOTaTh COOTBETCTBYIOLIME Pa3/ieiibl B PEKOMEHI0 "BAHHBIX HOPMATHBHBIX JOKYMEHTAX, ydeOHUKaX U
JIOTIOJIHUTENBHOM JIUTEpaTypeE;
3. mocie 03HaKOMIIEHUS ¢ TEOPETHYECKUM MaTepUaIoM OTBETUTh Ha BOIIPOCHI IJIsl CAMOIIPOBEPKH;

4. npoayMaTh CBOE OHUMAaHKE CIOXKUBIIEHCS CUTyallMy B U3ydaeMoH cdepe, IIyTu U criocoObl pelleHus IPOOIEMHBIX BOIIPOCOB;
5. IpoJyMaTh pa3BepHYTHIC OTBETHI Ha MPEJI0KEHHbBIE BOIPOCHI TEMbI, O PasiCh HA JIEKLIMOHHBIE MaTEPUaJIbl, PaCIIUpPs U

JOIIOJIHAA UX JaHHBIMU U3 y‘{GGHI/IKOB, HOHOHHHTCHBHOﬁ JIUTCPATyphI.

B xoze nmaboparopHoro (pakTU4eCKOro) 3aHATHS HE00 "XOAUMO BBINOJIHUTE JIAO0OPATOPHYIO paboTy, a 3aTeM 3alUTHTh €e.
[Ipumep 3aIIUTHI Ta00PATOPHOI PaboTh O TeMe «KiTacchl HEOPraHMYECKUX COSTHHEHUY.

1. O06cyxieHue METOAMKH BBITTOJHEHUS paOboThl. OTBETUTH HA BOIIPOCHI:

- KIaccu(UKANUs HEOPTraHMYECKUX COSTHHEHHH 10 COCTAaBY;
- 0COOEHHOCTH CHOCOOOB MOTYYCHHSI BEIIECTB Pa3HbIX KJIACCOB B J1A00OPATOPHBIX YCIOBUSIX;
- CBOMCTBA MOJYYCHHBIX BEIIECTB.

2. O06cyx/IeHUE MTOTYYCHHBIX pe3ynbTaToB. OTBETUTH HAa BOTIPOCHI:
- BBIBOJIbI 10 PE3YJIbTATaM OIIBITOB

- KaK MOKHO HCIIOJIb30BaTh PE3yJIbTaThl JaHHOH PabOThl B MPOPECCHOHANBHOMN AEATSIBHOCTH.

Meroanieckue PEKOMCEHAAIUH 10 IIOATOTOBKE K TECCTUPOBAHUIO




Tectsl — 3TO BOIIPOCHI WJIK 3alaHusd, IIpEeAYyCMAaTPpHUBAOIINEC KOHerTHLIﬁ, KpaTKI/Iﬁ, YETKUH OTBET Ha HUMCIOIIUECA 3TaJIOHBI OTBETOB.

[Ipu camoCTOSATENBHOM MOArOTOBKE K TECTUPOBAHUIO CTYJEHTY HEOOXO0IMMO:

a) TOTOBSCh K TECTHPOBAHUIO, TPOpaboTaiiTe MHPOPMALIMOHHBIN MaTepual 1o JucuuiuinHe. [IpoKOHCYIBTHPYHTECH C
IIperojaBaTesieM 110 BOIpocy BeIOOpa yueOHOIl TuTepaTypsl;

0) YeTKO BHIICHUTE BCE YCIOBHS TECTHPOBAHUS 3apaHee. BbI 1OMKHBI 3HATh, CKOJIBKO TECTOB Bam OyzneT mpeanoskeHo, CKOIbKO
BpPEMEHH OTBOAMTCS HA TECTHPOBAHHUE, KAKOBA CUCTEMA OLICHKU PE3yJIbTaTOB U T.1.

B) IIpUCTYTasi K paboTe ¢ TeCTaMH, BHUMATEJIFHO 1 10 KOHIIa IPOYTHUTE BOIPOC U IpeularacMble BApHAHTHI OTBETOB. Bribepure
IIpaBUIbHBIE (MX MOKET OBITh HECKOJIbKO). Ha oTienbHOM IMCTKE OTBETOB BHIIMIIMTE HU(PY BOIIpoca U OyKBBI, COOTBETCTBYIOIIHE
IIPaBHJIBHBIM OTBETaM;

I') B IIPOLIECCE PELICHUS KeJlaTeJIbHO PUMEHATh HECKOIBKO MOAX0/0B B PELICHUH 3aaHus. DTO M03BOJISAET MAKCUMAJIBHO THOKO
OIIEpUPOBATH METOJIAMHU PELIECHUS, HaXOs KAXKIBIN pa3 ONTHMaIbHBIA BapHAHT.

1) eciii Bel BcTpeTuiu upe3BeI4aiiHo TpyIHBIN 11 Bac Bonpoc, He TpaThTe MHOTO BpeMeHHU Ha Hero. Ilepexoaure K IpyruM TecTaMm.
BepHaurecs kK TpyAHOMY BOIPOCY B KOHIIE.

€) 00s13aTeNIbHO OCTaBbTE BPeMs I IPOBEPKU OTBETOB, YTOOBI U30€KaTh MEXaHMUECKUX OLIMOOK.

Metoanyecknue peKOMEHIAIUH [0 PELICHHUIO 3a/1a4 U YIPaKHEHUH

XuMuueckas yaeOHasi pacueTHas 3a1a4a - 3T0 MOAENb NPOOIEMHOI CUTyaIny, peleHre KOTOpoi TpeOyeT OT yJamuxcs
MBICJIUTEJIBHBIX U MPAKTUYECKUX JISHCTBUI HA OCHOBE 3HAHUS 3aKOHOB, TEOPHUI U METOJ0B XMMHH, HAIIpABJICHHAs! HA 3aKpeIUIeHHe,
pacmmpeHue 3HaHuH 1 pa3BUTHE XUMUYECKOT0 MBIIUTEHHS. Pemenue 3aad He caMoIIenb, a Lellb ¥ CPEICTBO O0YUSHNS U BOCITUTAHHUS.
B cBsi3u ¢ aTuM npoGiiema pereHus 3a1ay SBISETCS OJHOM U3 OCHOBHBIX JUIS IUJIAKTHKH, IIeJarOrH4ecKol IICUXO0JIOTUU U YaCTHBIX
METOJIMK.

Perienne xuMu4eckux 3azay — BajkHasi CTOPOHA OBJIJCHUS 3HAHUSIMHM OCHOB HAayKH XUMUK. BKiroueHue 3a1a4 B yueOHbIN nporecc
MI03BOJISIET PEATN30BATh CIEAYIONIHNE TUIAKTHIECKIE IPUHIHIIBI 00yUeHNUS:

1) obecrieueHne CaMOCTOSATENFHOCTH i AKTHBHOCTH y4YaIIUXCST;

2) NOCTIXKESHUE TIPOYHOCTH 3HAHUI U YMCHHH;

3) oCyIleCTBICHHUE CBSA3U 00YUCHUS C )KU3HBIO;

4) peanu3anys MOJTUTEXHUUECKOTO 00YICHHSI XUMHUH, TIPO(HECCHOHATEHON OPUCHTALUH.

Dransl pelIeHNs] XUMUYESCKOH 3a/1a9u:

1) KkpaTKasi 3amKCh yCIOBUSI 3a1a4n (BHAYAIE YKAa3bIBAIOT OYKBEHHBIC 0003HAYCHMS 3aJaHHBIX BEIMYHH M X 3HAYCHMS, a 3aTEM -
WCKOMBIC BEJIMYHMHBI), KOTOPBIE TP HEOOXOAUMOCTHU MPUBOJSTCS B SAUHYIO CUCTEMY SIMHHIL;

2) BBISIBIICHUE XHMHYECKO# CYIIHOCTH 3aJa41, COCTABJICHHE YPABHCHHI BCCX XUMUYECKUX MTPOLIECCOB U SBICHHUI, O KOTOPBIX HIACT
peub B YCIIOBUU 331auu (Ka4eCTBEHHAs! CTOPOHA);

3) COOTHOLICHHMS MKy KAYECTBCHHBIMH M KOJIMYECTBCHHBIMH JaHHBIMU 33/1a4H, T.C. YCTAHOBJICHHE CBSI3EH MEX/y IPHBOIMMBIMH B
3aj1a4e BEIMYMHAMY C TIOMOILBIO anreOpandecKux ypaBHeHH (popMy) - 3aKOHOB XUMHHU U (HU3HKH;

4) MaTeMaTHYECKHUE PACUCTHI.

Mertoanieckue PEKOMEHIAAIUU 110 IMOATOTOBKE K 3K3aMCHY

Dk3aMeH sBIsieTcst HOPMOI HTOrOBOrO KOHTPOJISI 3HAHKUI U YMCHHIA, OIyYCHHBIX Ha JICKLHSX, Ja00PaTOPHBIX 3aHITHIX
(ceMHHApCKHX, TPAKTUUECKHUX 3aHITUSX) U B IPOLIECCE CAMOCTOSATEIBHON pabOTHI.

B mepuo moAroTOBKYM K 9K3aMEHY CTY/ACHTHI BHOBb 00OPAIIAFOTCSI K MPOHACHHOMY y4eOHOMY Matepuainy. [Ipi 3TOM OHH HE TOJIBKO
CKPEIUISIOT TOJTyYeHHBIC 3HAHUS, HO ¥ TIOJTy4YaloT HOBBIE. [I0Ir0TOBKA CTYJICHTA K 9K3aMeHY BKJIFOYAeT B ce0sl TPH dTama:
-ayIMTOPHAs U BHEAYAUTOPHAs CAMOCTOSATENbHAs paboTa B TEUCHHE CEMECTPA,;

-HEeMOCPEICTBEHHAs MOATOTOBKA B JHH, IPEIIIECTBYIONINE YK3aMEHY 0 TeMaM Kypca;

-[IOATOTOBKA K OTBETY Ha BOIPOCHI, COACPIKAIINECS B OHIICTAX.

Jluteparypa Assi MOATOTOBKY K 9K3aMEHY PEKOMEHIYETCS PEIoIaBaTelIeM.

OCHOBHBIM HCTOYHHKOM IIOATOTOBKH K 9K3aMEHY SIBILICTCS] KOHCIIEKT JICKIH, I/ie y4eOHBIi MaTepuai 1aeTcst B
CHCTEeMAaTH3UPOBAHHOM BUJIE, OCHOBHBIC TIOJIOKECHUS €ro JICTATH3UPYIOTCS, HOAKPEIUIIOTCS COBPEMEHHBIMU (aKTaMu U
nH(bOpMaIeil, KOTOPHIC B CHIY HOBH3HBI HE BOILIH B OIIyOJIMKOBAHHBIC [ICYaTHBIC HCTOYHUKU. B X0/1€ MOATOTOBKH K 3K3aMEHY
CTyZIeHTaM HeoOXO0IUMO 00palaTh BHUMaHUE HE TOJIBKO Ha YPOBCHb 3alIOMUHAHHMS, HO ¥ HA CTENICHb MIOHUMAaHHS M3JIaraeMbIX
pooeM.

DK3aMeH MPOBOJMUTCS MO OUIIeTaM, OXBaTHIBAIOLINM BECh MPOUICHHBINH MaTepHral. 110 OKOHYaHUH OTBETa SK3aMEHATOP MOJXKET 3a/1aTh
CTYJCHTY JOIMOIHHUTEIBHBIC ¥ YTOYHSIIOIINE BOMPOCHL. Ha oAroToBKy K OTBETY 10 BOIpocam Omiiera CTyaeHTy aaercs 30 MUHYT ¢
MOMEHTA MOTY4CHUs OHIeTa.

Jlextuu, ¢ 0JTHOH CTOPOHBI — 3TO OJJHA U3 OCHOBHBIX ()OPM Y4EOHBIX 3aHATUI B BHICIINX YY€OHBIX 3aBEICHUIX, IPEICTABIIAIOASN
co00i1 cucTeMaTH4ecKoe, MOCIeI0BaTEIbHOE YCTHOE H3JI0KEHNE ITPEIOAaBaTeNIeM OIIPEAEICHHOTO Pas/iena KOHKPETHOH HayKN HIIH
y4eOHOM AUCIUILINHEL, ¢ IpYroii — 310 ocobas hopmMa camocTosITeNbHON paboThl ¢ yueOHBIM MaTepuanoM. JIekuus He 3aMeHsieT co00it
KHUTY, OHa TOJIBKO TIOATAJIKMBACT K HEH, pacKphIBas TeMy, IPo0IeMy, BBIACIAA TNIaBHOE, CYLIECTBEHHOE, Ha UTO CIeAyeT 00paTuTh
BHUMAaHHUE, YKa3bIBaET ITyTH, KOTOPBIM HY)KHO CJIEI0BATh, IOOMBAsICh IITyOOKOro MOHMMAaHHUS IOCTAaBICHHONW Npo0IeMBbl, a He 001Iei
KapTHHBI.

PaboTa Ha eKIMK — 3TO CIIOXKHBIHA NPOLIECC, KOTOPBI BKIIIOYAET B ce0sl TaKKE 3JIEMEHTHI KaK CIIylIaHHE, OCMBICIIEHHE U COOCTBEHHO
KOHCHEKTUpOBaHKE. J{J1sl TOT0, YTOOBI JIEKLHS BEIIOIHIIA CBOE Ha3HAYCHHUE, BAXKHO MOATOTOBUTHCS K HEH U €€ 3alHCH eIle 10
IIPUX0J1a IPenoAaBarelis B ayiuTopHio. bes aToro nanpHeiiee BOCIPUSTHE JISKIIUH CTAHOBHUTCS CJIOKHBIM. JIekuus B




YHHMBEPCHUTETE pacCUMTaHa Ha MOJArOTOBIEHHYIO ayauTopHio. [IpenonaBarens u3naraer 1000 BOIpoc, OpUEHTHPYSACH HA T€ 3HAHHUS,
KOTOPBIE JOIDKHBI OBITh Y CTYZAEHTOB, YCBOMBIIMX MaTepuall BCeX NMPEIbLIyIINX JEeKIHH. BaxkHO HAyUUTHCS CIIyIIaTh MPENoAaBaTesIs
BO BpeMsl JIEKIIMH, [TOJIIEP>KUBATh HENPEPbIBHOE BHUMAHHUE K BBICTYIIAIOLIEMY.

OpHaKo, OTHOTO CIyIIaHUs HeAocTaTouHo. HeoOxoanmo GpukcupoBarts, 3amiChBaTh TOT IOTOK HH(GOPMAIMHU, KOTOPHII coo0maercs
BO BpeMsI JIEKIIMH — HAYYUTHCA BECTH KOHCIIEKT JIEKIIUH, Iie (OPpMYIHPOBAINCH Obl HanOoee BaKHbIE MOMEHTBI, OCHOBHBIE
IOJIOXKEHUS, U3JIaraeMble JIEKTOpoM. JIJ1sl BeZIeHUsI KOHCIIEKTa JIEKIHH CIIEyeT UCTI0NIb30BaTh TeTpaib. BeleHne koHcnekTa Ha
JIUCTOYKAX HE PEKOMEHIYETCsl, TOCKOJIbKY OHH HE TaK yJOOHBI B HCIIOJIb30BaHUU U YacTo TepstoTcs. [Ipu odopmieHnn KoHCeKTa
JIEKIUK HEOOXOIMMO OCTABIIATh IIOJIS, TA€ CTYICHT MOJKET 3alUCaTh CBOU COOCTBEHHBIE MBICIIH, BO3HHUKAIOIUE IAPaJIIEIbHO C
MBICJISIMH, BBICKa3aHHBIMH JIEKTOPOM, @ TaK)K€ BOIIPOCHI, KOTOPhIE MOT'YT BOSHUKHYTH B IIPOLECCE CIYIIAaHMs, YTOOBI IOJIYyYUTh HA HUX
OTBETHI IIPH CaMOCTOSTENEHOM IPOPadOTKe MaTepHana JEeKIHH, IPU N3y9eHIH PEKOMEHI0BAHHO JINTEPaTyphl UM HEIIOCPEICTBEHHO
y npenojasaress B KoHIe JeKuuu. CocTaBiisisi KOHCIEKT JIGKLIUH, CIIeIyeT OCTaBIIATh 3HAUNTENIbHBII HHTEPBAI MEXK1Y CTPOYKAMH. JTO
CBSI3aHO C T€M, YTO MHOTJIa BO3HUKAET HEOOXOUMOCTD BIMCATh B IEPBOHAYATBHBIN TEKCT JIEKIIMU OAHY MM HECKOJIBKO CTPOUEK,
HMMEIOIIUX TPUHIUIHAAIBHOE 3HAYSHUE Y IOYEPIHYTHIX U3 JPYTUX HCTOYHUKOB. PaccTosiHue MeXay CTPOKaMU HEOOXOJMMO TaKKe JUIst
MIOAYEPKUBAHYS CJIOB MIIM LEJIBIX TPYII CJIOB (TaKoe MOAYEPKUBAHNE BBI3BIBAECTCS HEOOXOIMMOCTBIO IIPUBIICYh BHUMAaHHUE K JAHHOMY
MECTY B TEKCT€ IPU MOBTOPHOM 4YTeHUH). OOBIYHO MOJYEPKUBAIOT ONPEIEIICHHSI, BBIBOIBI.

Taxoke BaKHO MOJHOCTBIO 0€3 BCAKMX M3MEHEHHUH BHOCUTD B TETPab CXEMBbI, TAOIHLBI, YEPTEXKHU U T.II., €CIIM OHH IPEII0NIAraloTcs B
neKuud. J{ist Toro, 4ToOb COBMECTUTHh MEXAaHMYECKYIO 3aIKCh C ITOYTH JOCIOBHBIM (pUKCcHpOBaHHEM HanboJiee BayKHBIX MOJI0KEHUH,
MOJKHO HCIIOJIb30BAaTh CUCTEMBI YCIIOBHBIX COKpalleHuil. B nepByro ouepenp cokpalnaroTcs JUIMHHbIE CII0Ba U T€, YTO MOBTOPSIOTCS B
peun j1ekTopa yamie Bcero. [Ipu 5ToM camMo cokpalieHne J0KHO OBITh O BOZMOXKHOCTH KPATKHM.




